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OHTOrEHETHHECKAfl H ME>KBHAOBAfl M3MEHMMBOCTb 
OOPMbl THATOCOMbl y HETbIPEX BHflOB HKCOflOBblX KJIELUEH 

(IXODOIDEA: IXODIDAE) 

O. B. Bojiuht, H. riaBJlHHOB 


C nOMOLUbK) HOBbIX MeTOAOB «reOMeTpHMeCKOH MOp(})OMeTpHH» HCCJieAOBaHa H 3 MeHMHBOCTb 
(J)opMbi rHaTocoMbi Ha Bcex c()a 3 ax pa 3 BHTHH y qeTbipex bhaob ncxapo/ia Ixodes (s. str.). IloKasaHO, 
HTO y Bcex BHAOB H 3 MeHeHHe (J)OpMbI THaTOCOMbl OT JIHHHHKH K CaMKe npOHCXO^HT B e^HHOM 
HanpaBjieHHH, h sth TpaHcc()opMauHH (j)opMbi KpaHHe He 3 HaHHTeJibHbi, Toi\n,a KaK pa 3 Mep rHaiocoMbi 
yBejiHHHBaeTCH oneHb pe 3 K 0 . Ilo My>KCKOH jihhhh, Hao 6 opoT, c})opMa rHaTocoMbi pe 3 K 0 TpaHC(})opMH- 
pyeTCH, a pa 3 Mep ee H 3 MeHneTCH cjia 6 o. Me>KBHAOBbie pa 3 JiHHHH 4 )opMbi rHaiocoMbi y jihhhhok, 

HHM(J) H CaMOK H 3 yH 6 HHbIX BH^OB OHCHb HeBCJIHKH, HTO MOJKHO 06 'bHCHHTb o 6 lUHM CXO^CTBOM 
SKOJiorHHecKHx noTpedHOCTefi h a/ianTHBHOCTbK) npH 3 HaKOB, Bbi 6 paHHbix ajih aHajiH 3 a. Bojibiuan 
H 3 MeHHHBOCTb c()OpMbI rH 3 TOCOMbI CaMUOB T 3 K)K 6 CBH 33 Ha C HX 6 HOJIOrHHeCKHMH OCC) 6 eHHOCTflMH. 


H3MeHMHBOCTb HKCOUOBbIX KJiemeH HCCJieUOBaJiaCb C pa3HbIX TOMeK 3peHHH 

(OHjiHnnoBa, 1977; XlpyroBa, 1985; OKyjiOBa, 1980; OKyjiOBa h jx p., 1991; 
Bojiuht, 19916, 1994), ouHano Hcnojib30BaBLUHecn jx o chx nop MeTOUbi no3BO- 
jihjih npoaHajiH3npoBaTb jih6o Hajinqne, jih6o OTcyTCTBne KaKnx-TO naqecTBeH- 
Hbix npn3HaKOB, jih6o pa3MepHbie xapaKTepncTHKH. B nocjieuHee BpeMH, 33hh- 
Mancb npo6jieMOH OHToreHeTnqecKOH H3MeHqnBOCTH h ajuiOMeTpnn hkcouhu 
(Bojiuht, 1991a, 19916, 1992a, 19926), Mbi CTOJiKHyjiHCb c npo6jieMOH onncaHnn 
H3MeHeHHH (})opMbi pa3JiHqHbix CTpyKTyp TBepuoro CKejieTa, KOTopbie HeB03M0>KH0 
CUeJiaTb C nOMOLUbK) CTaHUapTHbIX MeTOAOB MOp(})OMeTpHH. 

B HacTonmeH pa6oTe ujih H3yqeHHH H3MeHeHHH (})opMbi maTOCOMbi ncnojib- 
30B3H HOBblH MeTOUHHeCKHH UOJXXOJX, Ha3BaHHbIH erO aBTOpaMH «reOMeTpHqeCKOH 

Mopc})OMeTpHeH» (Bookstein, 1989, 1990, 1991; Bookstein, Sampson, 1987; 
Rohlf, 1991, 1993; Rohlf, Slice, 1991; Rohlf, Marcus, 1994). CyTb nouxoua— 
KOJiHqecTBeHHoe onHcaHHe Mopc^ojiomqecKoro oO'beKTa He CTaHuapTHbiMH jih- 
HeHHbiMH npoMepaMH, a noopuHHaTaMH ToqeK Ha noBepxHOCTH 3Toro o6T>eKTa. 
CoOTBeTCTBeHHO 3TH KOOpUHHaTbl HCnOJIb3yiOTCfl npH CpaBHeHHH pa3HbIX 06'beK- 
tob, b pe3yjibTaTe nojiyqaeTcn Henan o6o6iueHHan napTHHa H3MeHqHBOCTH 
(|)OpMbI. TlaHHblH UOJXXOJX peaJ!H30BaH B 4)OpMe HeCKOJlbKHX KOMnblOTepHbIX 
nporpaMM (cm. HH>ne), o/ma H3 npHMeqaTejibHbix qepT KOTopbix coctoht 
B TOM, HTO Ha BblXO^e OHH UaiOT HH(})OpMaUHK) npeHMymeCTBeHHO B rpa(})HqeCKOH, 
a He UHcjDpoBOH (})opMe. HecMOTpn Ha to hto cbmh pa3pa6oTqHKH 3thx nporpaMM 
nouuepKHBaiOT hx HenoTopyio «cbipocTb», no npaHHen Mepe HenoTopbie Bonpocbi 
pa3H006pa3HH (J)OpMbI M0pc})0J10rHqeCKHX oO^beKTOB OHH UeHCTBHTeJlbHO n03B0- 
jiniOT pemaTb. 

IlpeuBapHTejibHbie pe3yjibTaTbi Hamnx nccjieuoBaHHH ony6jiHKOBaHbi b ot- 
uejibHOH CTaTbe, rue ocHOBHoe bhhm aHHe yuejieHO MeTounnecnoH CTopoHe 
pa6oTbi (IlaBJiHHOB h up., 1994). TaM >ne uaHa cneunajibHan TepMHHOJiomn, 
Hcnojib3yeMan npn onncaHHH pe3yjibTaTOB. B HacTonmeM coo6meHHH noupo6HO 
paCCMOTpeHbl H3MeHeHHH (|)OpMbl maTOCOMbi b OHToreHe3e 4 bhuob poua Ixodes. 
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MATEPHAJ1 W METOAbl 


Pa6oTa BbinojiHeHa b ochobhom Ha MaTepnajie KOJiJieKUHH 3ooAorHnecKoro 
My 3 en MTY, a TaK>Ke KOJiJieKUHH 3ooAorHnecKoro HHCTHTyTa PAH, jiio6e3HO 
npeAOCTaBJieHHbix aBTopaM H. A. OnAHnnoBOH. 

B KaqecTBe o6T>eKTa HccAeAOBaHHH h3mh 6bijiH Bbi6paHbi 4 bhas KJiemen, ot- 
hochluhxch k noApoAy Ixodes (s. str.). J\b a H3 hhx — I. ricinus h I. persulca- 
tus — othochtch k oahoh rpynne bhaob h npoHBAHioT BecbMa TecHbie poACTBeH- 
Hbie cbh 3 h (OHjiHnnoBa, 1977). B to >Ke BpeMH cpaBHHTeAbHO-OHToreHeTHnecKHe 

AaHHbie BbIHBAHIOT pOACTBeHHbie CBH3H 3THX BHAOB C AByMH ApyrHMH, Bbl6paH- 

HbiMH h3mh aah HccAeAOBaHHH, — /. redikorzevi h I. laguri (OnAHnnoBa, 
1977). 

OopMa rHaTOcoMbi (cHH3y) 3a,aaBajiacb cncTeMOH Tonex, KOopAHHaTbi ko- 
TOpblX HCXOAHO OnpeAeJIHJIHCb C nOMOmbK) OKyAHpHOH CeTKH Ha MHKpOCKOnHHe- 
ckhx npenapaTax oco6en. Bbijio H3MepeHO no 15 3K3. Bcex 4>a3 h nojiOB aah 
Ka>KAoro bhas. nojiyneHHbie AaHHbie npnBOAHAHCb k OAHOMy MacuiTa6y. 

CxeMbI CTpoeHHH THaTOCOMbl (BHA CHH3y) y pa3HbIX 4>a3 Bbl6paHHbIX BHAOB 
npeACTaBAeHbi Ha pnc. 1. Bee pHcyHKH AaHbi b oahom MacuiTa6e, hto no3BOAneT 
CyAHTb He TOAbKO O 6 0 C 06 eHH 0 CTHX CTpoeHHH THaTOCOMbl, HO H O COOTHOUieHHH 
pa3MepoB SToro opraHa y pa3Hbix c{)a3 pa3Hbix bhaob. Ha cxeMe (pnc. 1, c) 
noKa3aHbi tohkh, KOopAHHaTaMH KOTOpbix 3aAaBaAacb c{)opMa THaTOCOMbl. 

OaHO H3 OCHOBHbIX Tpe 60 BaHHH HCn0Ab30BaHH0T0 H3MH MeTOAS — TOMOAO- 
thh cooTBeTCTByiouTHx ToneK y Bcex aHaAH3HpyeMbix oco6en. J\ aHHoe ycAOBHe 
cymecTBeHHO orpaHHHHBaeT Bbi6op noTeHunaAbHbix o6T»eKTOB HccAeAOBaHHH. 
HanpHMep, HeB03M0>KH0 epaBHHTb (})OpMy THaTOCOMbl BHAOB nOApOAOB Ixodes 
(s. str.) h Scaphixodes, Tax Rax y bhaob nocAeAHero noApoAa Ha HeKOTopbix 
(})a3ax OTcyTCTByiOT aypnKyAbi, h noaTOMy HeB03M0>KH0 HaHTH tohkh, tomoao- 
THHHbie ashhoh CTpyKType y bhaob nepBoro noApoAa. OTcyTCTBHe aypnxyA 
y ahhhhkh h caMua Ixodes (Scaphixodes) signatus He no3BOAneT npoaHaA H3H- 
poBaTb H3MeHeHne (})opMbi THaTOCOMbl b 0HT0reHe3e Aa>Ke oahoto stoto BHAa. 
CTOAb >KeCTKHe Tpe 60 BaHHH H OnpeAeAHAH Bbl6op 06 l>eKT 0 B AAH HaCTOHmerO 
HCCAeAOBaHHH. C OAHOH CTOpOHbl, 3TO BHAbI, HMdOLUHe eAHHblH THn CTpoeHHH 
THaTOCOMbl, c Apyroft — 3 to opraH, (})opMa KOToporo MO>KeT 6biTb onncaHa 
AOCTaTOHHO 60 AbLUHM KOAHHeCTBOM TOHCK, AAH KOTOpbIX B03M0>KH0 yCTHHOBHTb 
TOMOAOTHK). 

XIaH aHaAH3a H3MCHHHBOCTH ({)OpMbI 6bIAH HCn0Ab30BaHbI TpH KOMnblOTepHbie 
nporpaMMbi. Bch pa6oTa 6biAa BbinoAHeHa Ha AByx ypoBHHx: npoBOAHACH 
no3K3eMnAHpHbiH aH3AH3 h aHaAH3 o6o6meHHbix noKa3aTeAen AAH C^a3. 

PIporpaMMa QRF (Rohlf, Slice, 1991) HcnoAb30BaHa aah aHaAH3a h3mchhh- 

BOCTH nOAO>KeHHH K3>KA0H OTA^AbHOH TOHKH! BH3yaAH3aUHeH CTeneHH H Ha- 
npaBAeHHH npeo6pa30BaHHH CAy>KaT 3AAHncoHAbi pacceHHHH Tonex y pa3Hbix 
oco6en (pnc. 2). C noMombio 3toh nporpaMMbi BbmncAHAHCb KoopAHHaTbi 
Tonex o6o6meHHbix (consensus) KOHc{)HrypauHH aah kh>kaoh OTACAbHOH oco6h 
h xa>KAOH OTACAbHOH (})a3bi. Ohh HcnoAb30B3AHCb b AaAbHeHineM npH pa6oTe 
Kax c caMOH nporpaMMOH QRF, Tax h c nporpaMMaMH TPSRW h TPSLINE. 
B nepBOM CAynae no o6o6meHHbiM ROHcjjHrypauHHM onpeACAHAHCb yKa3aHHbie 
3AAHncoHAbi, aAropHTMOM onTHMH3au,HH cAy>KHA generalized resistant fitting. 

PIporpaMMa TPSRW (Rohlf, 1993) HcnoAb30BaHa aah «pa3AO>KeHHH» H 3 - 
MeHHHBOCTH (})OpMbI THaTOCOMbl Ha He3aBHCHMbie COCTaBAHIOLUHe, Ha3biBaeMbie 

OTHOCHTeAbHbiMH HCKa>KeHHHMH hah TpaHC(J)opMauHHMH (relative warps). npH 
no3K3eMnAHpHOM aHaAH3e HcnoAb30BaHbi o6o6meHHbie KOH(})HrypauHH hhah- 
BHAOB, npH CpaBHeHHH 4>a3 COOTBeTCTBeHHO o6o6ui > eHHbie KOH(})HrypaUHH 3THX 
4>a3. Bo Bcex BbmncAeHHHx b KanecTBe CTaHAapTa (reference configuration) 
Hcn0Ab30BaH0 ycpeAHeHHoe (aah ashhoh aHaAH3HpyeMOH coBOKynHOCTH) 3Ha- 
neHHe KOopAHHaT, K03(})(})HUHeHT SHeprHH HCKa>KeHHH (bending energy) Bbi- 
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PHC. 1. CxeMbl CTpoeHHM THaTOCOMbl (bha CHH3y). 

Ixodes ricinus : a — jihmhhk3, b — HHMtjja, c — caMKa, d — caMeu; /. persulcatus : e 

— caMKa, h — caMeu,; /. laguri: i — JiHMHHxa, j — HH(J)Ma, k — caMKa, / — 

— J1HMHHK3, n — HHM(J)a, O — CaMKa, P — caMeu. U,H(})paMH 0603HaMeHbI tomkh, 

3auaBa^acb (|)opMa rHaTocoMbi. 

Fig. 1. Gnathosopa shape (schematically, ventral view, scaled) for 
phases and sexes in each of Ixodes species. 


— JIHMHHKa, f — HHM(j)a, 

caMeu; /. redikorzevi : 
KOOpUHHaTaMH KOTOpbIX 

different ontogenetic 









Phc. 1 ( npodoADtcenue) 


MHCJiHJicH npH a = 0. npH aHajiH3e pe3yjibTaTOB ocHOBHoe BHHMaHHe yAeJiHJiocb 
pacnpeAejieHHK) c})a3 b npocTpaHCTBe nepBbix a Byx OTHOCHTejibHbix TpaHcc})op- 
MauHH (pHC. 4, 6). ripn ncnojib30BaHHH HcxoAHbix KOopAHHaT, onpeAeJieHHbix 
no a MHKpocKonoM, cpeACTBaMH AaHHon nporpaMMbi BbmncjiHJiHCb ueHTponAHbie 
pa3Mepbi (centroid sizes) cpaBHHBaeMbix ofrbeKTOB, KOTopbie HMeiOT c})H3HMe- 
ckhh cMbicji Henoero o6o6meHHoro pa3Mepa 06'beKTa, mto no3BOJineT paccMaTpn- 
BaTb CBH3b Me>KAy H3MeH4HBOCTbK) (})OpMbI H pa3Mepa OAHOH H TOH >Ke CTpyK- 
Typbi. 

C noMombK) nporpaMMbi TPSLINE (Rohlf, 1991), no3BOJiniomeH aHajiH3H- 
poBaTb H3MeHeHne c})opMbi 06'beKTOB Kan HCKa>KeHHe npHMoyrojibHon peuieTKH, 
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Phc. 3 . H3HaqajibHoe cocTOHHHe (/) opToroHajibHon pemeTKH (nojio>KeHHe TOMen cm. phc. 1, c) h ee 

TpaHC(J)OpMaUHH ( 2 ). 

BepxHHH pan, — Me^y jihmhhkoh h csmkoh , hh>khhh — Me>K,a,y jihmhhkoh h caMuoM: a, b — Ixodes ricinus, 
c, d — I. persulcatus , e, f — I. laguri, g, h — I. redikorzevi. 

Fig. 3 . Original (/) orthogonal grid (landmarks are the same as on fig. 1) and its transforma¬ 
tions (2) among larvae and females (above), and larvae and males (below). 


Phc. 2. OjumncoHAbi, xapaKTepH3yiomHe AHcnepcnio Koop^HHaT ToneK, npw cpaBHeHHH (J>a3 h nojioB. 
a — Ixodes ricinus, b — /. persulcatus, c — /. laguri, d — /. redikorzevi. 

Fig. 2. Ellipses showing dispersions of landmark coordinates among ontogenetic phases and 

sexes in each species. 
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RW1 RW1 

• flUHUHKH + HUMCpb! A COMKU ▼ CaML^bl 


Phc. 4. Pacnpe^ejieHHe (})a3 h nojioB b npocipaHCTBe OTHOCHTejibHbix TpaHccjDopMauHH (RW1 h RW2). 
a — Ixodes ricinus ; b — I. persulcatus ; c — /. laguri\ d — I. redikorzevi. 

Fig. 4. Distribution of ontogenetic phases and sexes in the hyperspace of first and second 
relative warps (RW1, RW2) for each species. 

nonapHO cpaBHHBajincb o6o6meHHbie KOH(J)HrypauHH (J)a3 (pnc. 3). OAHOBpe- 
MeHHO BbmHCjineMbiH K03(})(J)HUHeHT 3HcprHH HCKa>KeHHH Hcnojib30BaH turn npn- 
6jIH3HTeJlbHOH KOJIHHeCTBeHHOH OUeHKH TpaHC(})OpMaUHH. 

nporpaMMa MANOVA, peajiH30BaHHan b naneTe SPSS/pc-K ncnojib3o- 
BaHa /yin oueHKH bjihhhhh (})aKTopoB B03pacTa, nojia h bhaoboh npnHa;yie>K- 
HOCTH Ha H3MeHHHBOCTb (})OpMbI THaTOCOMbl (xapaKTepH30BajiaCb 3HaqeHHHMH 
nepBbix jxsyx OTHOCHTejibHbix TpaHC(})opMauHH, BbmncjieHHbix npn no3K3eMnjinp- 
hom aHajiH3e c noMombio nporpaMMbi TPSRW). 

AHajiH3 npoBOAHJiCH Ha MHoro^aKTopHOM paBHOMepHOM nepapxHHecKH opra- 
HH30BaHH0M KOMnjieKCe, BJIHHHHe 4>aKTOpOB nojia H B03paCTa BKJIKDHaJlOCb 
BO BJIHHHHe (})aKTOpa BHAOBOH npHHa;yie>KHOCTH. 

H3MEHEHHE <DOPMbI THATOCOiVIbl B OHTOTEHE3E 

C noMombio nporpaMMbi GRF npoBe^eH aHajiH3 H3MeHMHBOCTH Koop^HHaT 
ToneK, onncbiBaiomHx (})opMy THaTocoMbi, ajih Ka>KAoro bhas b OTAejibHOCTH. 
noKa3aHHbie Ha pnc. 2 sjuinncoHAbi BOKpyr ToneK, onncbiBaiomHx (})opMy 
THaTOCOMbl, OTpa>KaK)T AHCnepCHK) HX KOOpAHHaT TOJIbKO no A BJIHHHHeM OHTO- 
reHeTHqecKHx H3MeHeHHH. HanSojiee KaHajiH30BaHa omoreHeTHnecKaH H3MeHHH- 
BOCTb y I. persulcatus (pnc. 2, e). 3Aecb 3JiJinncoHAbi caMbie AJiHHHbie, y3Kne, 
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jyin 6ojibuiHHCTBa ToqeK BbiTHHyTbie b npoAOJibHOM HanpaBJieHHH. TaK, 3JiJinn- 
coHAbi BOKpyr ToqeK 1, 2, 13, 14 OTpa>KaK)T o,zmo3HaqHoe npo^ojibHoe yBejin- 
qeHne ocHOBaHHH rHaiocoMbi ot cf)a3bi k cf)a3e. riponcxoAHT TaK>Ke pacm>KeHHe 
rnnocTOMa 3a cqeT ero BepuiHHbi h ocHOBaHHH (sjuinncoHAbi BOKpyr ToqeK 10, 11), 
ToqKa 12 MaKCHMajibHOH tuHpHHbi rHnocTOMa c^BHraeTCH TOJibKO jiaiepajibHO. 
H3MeHHiOTCH nponopuHH qjieHHKa 1 najibn 3a cqeT CABHra jiaTepajibHbix yrjiOB 
(ToqKH 6, 8), BepiiiHHa aypHKyji (ToqKa 4) CMemaeTcn b 3a,nHejiaTepajibHOM 
HanpaBJieHHH. 

y I. ricinus H3MeHeHHH cj)opMbi rHaiocoMbi b 0HT0reHe3e TaK>Ke HanpaBJieHbi 
Ha yAJiHHeHne ocHOBaHHH rHaiocoMbi h rnnocTOMa (pnc. 2, a), ojxuaKO 3jxecb 
sjuinncoHAbi He TaKne y3Kne, t. e. nponcxo/iHT h jiaiepajibHoe cMemeHne 3 thx 
T oqeK. BepuiHHa aypHKyji CABHraeTCH b ochobhom jiaTepajibHO (aypHKyjibi 
6ojiee npHMoyrojibHbie, qeM y /. persulcatus) . llponopuHH qjieHHKa 1 najibn 
T3K>Ke H3MeHHIOTCH B OCHOBHOM 3a CqeT JiaTepajIbHbIX yrJIOB. 

,HncnepcHH KOopAHHaT ToqeK y I. laguri (pnc. 2, c) eme MeHbrne, 3 a hckjiio- 
qeHneM sjuinnconjia BOKpyr tohkh 4: (})opMa aypHKyji 3Aecb MeHneTcn AOBOJibHO 
3HaqHTejibHO (pnc. 1). Thhoctom b OHToreHe3e 3Toro bh jxa pacTnrHBaeTcn 
He CTOJib CHJibHO, Kan y /. persulcatus , h He TOJibKO 3 a cqeT BepuiHHbi h ocHOBa- 
hhh, a TaK>Ke h b cepe^HHe (ToqKa 12). B to >Ke BpeMH y /. laguri rnupuHa 
rnnocTOMa b o6meM yBejiuquBaeTCH MeHbrne, qeM y npeAbmymnx bhaob, bhahmo, 
3 a cqeT MeHee pa3BHTbix Ookobmx 3y6uoB y caMUOB 3Toro bh j\a y Tocua Kan 
rnnOCTOM C3MKH CTaHOBHTCH OTHOCHTeJIbHO OOJiee lUHpOKHM, qeM y JIHqHHOK 
h hhm(|) (puc. 1). nponopuHH qjieHHKa 1 najibn mchhiotch b ochobhom 3 a cqeT 
MeAuajibHbix yrjiOB. OHToreHeTHqecKan H3MeHqHB0CTb cfiopMbi rHaTOcoMbi y /. re- 
dikorzevi (puc. 2, d) Taione HanpaBJieHa b CTopoHy npojiojibHoro pacTH>KeHHH 
ocHOBaHHH maTOcoMbi h rnnocTOMa, oAHaKO 3Aecb H3MeHeHun KpaftHe HeBejiHKH, 
ocoOeHHO no cpaBHeHHio c /. ricinus h /. persulcatus (sjuinncouubi BOKpyr 
ToqeK 2, 10, 13 — 15), 3a HCKJiioqeHHeM BepuiHHbi rnnocTOMa (ToqKa 11), KOTopan 
BblTHTHBaeTCH AOBOJIbHO CHJibHO. OTHOCHTeJIbHaH UIHpHHa THnOCTOMa npaKTH- 
qecKH He yBejinqHBaeTcn, uto, bhahmo, o6T»HCHHeTCH cjiaObiM pa3BHTHeM 3y6uoB 
Ha rnnocTOMe caMua. MjieHHK I najibn b ochobhom yBejinqHBaeTcn b npo^ojibHOM 
HanpaBJieHHH (toukh 8, 9). BepuiHHa aypHKyji (ToqKa 4) b OHToreHe3e /. redi- 
korzevi CHJibHO CMemaeTCH b 3aAHejiaTepajibHOM HanpaBJieHHH, npn 3tom o6pa- 
maeT Ha ce6n BHHMaHHe AOBOjibHo Oojibiuan AHcnepcnn Koop^HHaT jiaTepajibHou 
ToqKH aypnnyji (5) b OTjinqne ot ocTajibHbix bhaob. 

TaKHM o6pa30M, H3 aHajiH3a OHToreHeTHqecKOH H3MeHqHBOCTH (fiopMbi 
maTOCOMbi mo>kho c^ejiaTb cjiejiyiOLUHe BbiBOAbi: 1) H3MeHeHHH cfiopMbi rHaTO- 
coMbi ot (})a3bi k cf)a3e HanpaBJieHbi b CTopoHy npojiojibHoro pacTH>KeHHH 
ocHOBaHHH maTOcoMbi h rnnocTOMa; 2) HanOojiee KaHajiH30BaHa H3MeHqHBOCTb 
y /. persulcatus ; 3) pacTH>KeHHe rnnocTOMa nponcxojiHT b ochobhom b oOjiacTH 
ocHOBaHHH h BepuiHHbi; 4) 4)opMa aypHKyji CHJibHO MeHneTcn y /. laguri h 
/. redikorzevi. riporpeccHBHoe pa3BHTHe opraHOB maTOcoMbi y /. persulcatus 
CBH3aHO C OCOOeHHOCTHMH 3KOJIOTHH 3TOTO BH/^a, O qeM peqb nOHACT HH>Ke. 

Bbipa3HTejibHoe npeACTaBJieHHe npouecca H3MeHeHHH (})opMbi rHaTocoMbi 
b OHToreHe3e AaeT TpaHC(})opMauHH opToroHajibHoft peuieTKH, nojiyqeHHan c no- 
Mombio nporpaMMbi TPSLINE (pnc. 3). B ashhoh nporpaMMe Bee TpaHC(})opMa- 
Uhh (JiopMbi BbiqncjiniOTCH OTHOCHTejibHO CTaunapTa, 3 a KOTopbift b HauieM cjiyqae 
npHHHTa (})opMa rHaTocoMbi y jihhhhok (pnc. 3, /). riocKOJibKy nojioB03pejibie 
HKcoAOBbie Kjiemn oOjiajiaiOT pe3KO Bbipa>KeHHbiM nojiOBbiM ahmop4)H3mom, npo- 
HBJIHIOmHMCH B TOM HHCJie H B CTpoeHHH THaTOCOMbl, aHajIH3 TpaHC(})OpMaUHH 
ee (|)opMbi npoBejieH no jxb yM jihhhhm: ot jihhhhkh k caMKe h ot jinqHHKH k caMuy. 
H3 pHCyHKa BHAHO, HTO Me>KAy JIHqHHKOH H C3MKOH npOHCXOAHT OqeHb He3HaHH- 
TejibHan TpaHccfiopMaunn (fiopMbi rHaTocoMbi b oOjiacTH qjieHHKa I najibn h 
aypHKyji (pnc. 3; a, c, e , g). LUHpHHa peuieTKH noKa3biBaeT, uto y caMOK 
/. laguri h /. redikorzevi (pnc. 3; 2, e, g) nponcxoAHT OTHOCHTejibHoe paciunpe- 


5 Ilapa3HTOJiorHH, JVTe 4, 1994 r. 
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HHe 0CH0B8HHH rHaTOcoMbi, b OTJinqne ot caMOK I. ricinus n I. persulcatus 
(pnc. 3; 2, a, c). Y caMOK I. ricinus n /. persulcatus peuieTKa TpaHC(f)opMHpyeTCH 
b ochobhom b o6jiacTH qjieHHKa I najibn, ay I. laguri n I. redikorzevi b ochobhom 
b o6jiacTH aypHKyji, mto corjiacyeTcn c BbiBOAaMH, nojiyqeHHbiMH c noMombio 
nporpaMMbi GRF. 

B UeJIOM MO>KHO CMHTaTb, MTO (})OpMa rHaTOCOMbi nO >KeHCKOH JIHHHH OCTaeTCH 
noqTH HeH3MeHHOH b npouecce OHToreHe3a. Me>KAy JinqnHKaMH h caMuaMH 
TpaHC(j 3 opMauHH (})opMbi nyua 6ojiee 3HaqnTejibHa. Tan, y /. redikorzevi h I. la¬ 
guri nponcxoAHT H3MeHeHHe b o6jiacTH 3aAHero npan ocHOBaHHH rHaTOCOMbi h 
pacTH>KeHHe opToroHajibHon pemeTKH b o6jiacTH aypnnyji, npnqeM ncKa>KeHHH 
peuieTKH 6ojiee 3HaqnTejibHbi y I. laguri (pnc. 3; 2, e, f) . Y caMUOB /. ricinus 
h I. persulcatus nponcxoAHT 6ojiee cymecTBeHHan TpaHC^opMaunn (f>opMbi 
rHaTOCOMbi (pnc. 3; 2, b, d) . Tan, y caMUOB I. ricinus rnnocTOM craHOBHTCH 
OTHOCHTejibHO Kopoqe h mnpe, MeHHiOTCH nponopuHH qjieHHKa I najibn, ocHOBa- 
HHe rHaTOCOMbi c>KHMaeTCH b o6jiacTH aypHKyji. Y caMUOB I. persulcatus 
6pocaeTCH b rjia3a oqeHb cnjibHO npoAOJibHoe pacTH>KeHne ocHOBaHHH rHaTO- 
COMbl B o6jiaCTH aypHKyji H CKJiep0TH30BaHH0H 30HbI, a T8K>Ke 60 K 0 B 0 e C>KaTHe 
ocHOBaHHH no a qjieHHKOM I najibn, yKopoqeHne h pacinnpeHne rnnocTOMa, 
H3MeHeHne KOHTypa 3aAHero npan ocHOBaHHH. TaKHM o6pa30M, no My>KCKon 
jihhhh b OTJinqne ot >KeHCKOH b npouecce OHToreHe3a cf)opMa maTOCOMbi npe- 
TepneBaeT cymecTBeHHbie H3MeHeHHH. HenoTopoe npeACTaBJieHne o CTeneHH 
pa3JinqnH Memjxy nojiaMH b TpaHC^opMaunn (})opMbi uaeT K03(j3c})HUHeHT 3Heprnn 
TpaHC^opMaunn (BE), xapaKTepnayiomnn SHepreTnqecKyio Harpy3Ky, Heo6xo- 
AHMyio ajih npeo6pa30BaHHH oahoh (})opMbi b Apyryio. Tan bot, ko3(|)({)h- 
uneHT BE npn npeo6pa30BaHnn «jinqnHoqHOH» (})opMbi maTOCOMbi b «caMUO- 
Byio» y nccjieuoBaHHbix bhaob b 3—5 pa3 6ojibiiie K03(|)(j3HUHeHTa BE npn 
npeo6pa30BaHHH «jinqnHoqHOH» (})opMbi b «caMoqbio». 

PacnpeuejieHne 4 nojiOB03pacTHbix Mop^ojiornqecKnx (})opM ajih na>KAoro 
BHua, nojiyqeHHoe aah KOHceHcycHbix KOH^nrypaunn, b npocTpaHCTBe nepBon 
h BTopon OTHOCHTejibHbix TpaHC^opMaunn (pnc. 4, a — d ), noKa3biBaeT OTHO- 
rneHHH cxoucTBa Me>Kuy JinqnHKaMH, HHM(j3aMH h HMaro. Y I. redikorzevi , 
/. ricinus n /. persulcatus Han6ojiee 6jih3kh npenMarnHajibHbie (})a3bi. Y I. redi¬ 
korzevi ohh OTJinqaiOTCH TOJibKO no BTopon OTHOCHTejibHOH TpaHC^opMaunn, 
Torua nan y ab yx upyrnx bhaob b paBHon CTeneHn no o6enM TpaHCcjDopMaunHM. 
Y /. laguri b OTJinqne ot ynoMHHyTbix bhaob Me>Kuy JinqnHKaMH n HnM(j)aMn 
Ha6jnoAaeTcn 6ojibinon pa3pbiB no BTopon OTHOCHTejibHOH TpaHC^opMaunn. 
Elpn jinHbne Ha HMaro H3MeHeHne (})opMbi rHaTOCOMbi nue t AByMH nyTHMH y pa3- 
Hbix nojiOB, qTO n OTpa>KaeTCH Ha pacnojio>KeHHH caMUOB n caMOK b npocTpaH- 
CTBe OTHOCHTejibHbix TpaHC(})OpM aUHH. npn 3TOM JinqHHKH, H H M Cj} bl n CBMKH 
y /. persulcatus jie>KaT Ha oahoh jihhhh, Torua nan caMUbi oTOABHHyTbi uajieKO 
b CTopoHy (pnc. 4, b). Y I. redikorzevi , I. ricinus , I. laguri jihhhh pa3BHTHH 
Me>KAy JinqnHKon n HHM(f)on pa3BeTBJineTCH b npoTHBonojio>KHbie CTopoHbi 
k caMuaM n caMKaM (pnc. 4, a, c, d). OuHano y /. laguri Han6ojiee 6jin3KHMn 

OKa3bIBaiOTCH HHM(|)bl H C3MKH, T. e. y 3TOrO BHAa OCHOBHbie H3MeHeHHH (})OpMbI 
rHaTOCOMbi nponcxoAHT npn nepBon jiHHbKe, Torua Kan y upyrnx bhaob, 
Hao6opoT, — npn BTopon. npn 3 tom y Bcex bhaob pa3JinqnH Me>Kuy HHM(f)aMn 
n caMuaMH CBH3aHbi c nepBon TpaHC(})opMaunen, a HnM(j3aMn n caMKaMn — 
co BTopon. 

3a HenMeHneM MecTa Mbi He npnBOAHM 3uecb pacnpeuejieHHH Bcex (})a3 
na>KAoro Bnua b npocTpaHCTBe OTHOCHTejibHbix TpaHC^opMaunn c yqeTOM pa3- 
Mepa oco6en. 3uecb pacnpeuejieHne hocht coBceM upyron xapaKTep: caMUbi 
OKa3biBaiOTCH Han6ojiee 6jih3kh k HHMtjiaM 3a cqeT He3HaqnTejibHon pa3HHUbi 
b pa3Mepax, a caMKn pacnojiaraiOTCH Aajieno n ot Tex, n ot upyrnx. AHajin3npyH 
3th ABa pa3Hbix rana pacnpeAejieHnn, Mbi MO>neM 3aKAioqnTb, hto no >neHCKon 
jihhhh b npouecce OHToreHe3a (})opMa rHaTOCOMbi MeHneTCH He3HaqnTejibHO, 
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TorAa ksk pa3Mep rHaTOCOMbi H3MeHneTcn oneHb pe3KO. Flo my>kckoh jihhhh, 
Hao6opoT, (^opMa rHaTOCOMbi pe3KO TpaHC(j)opM HpyeTcn, a pa3Mep ee no cpaBHe- 
HHK) C HHM(})aMH H3MeHHeTCH CJia6o. Bee TpaHC(})OpMaUHH rHaTOCOMbi OT AHHHHKH 
k caMKe mo>kho npeACTaBHTb KaK nporpeccnBHoe pa3BHTne eAHHoro KOMnjieKca 
a^anTaunn, ccj)opMHpOBaHHoro y>Ke y ahmhhkh, Tor^a KaK yBejinneHne pa3- 
MepOB — noKa3aTejib choco6hocth norjiomaTb Bee 6ojibiiiHe KOJinnecTBa KpOBH. 
B3pocjibie caMUbi Ixodes o6bmHO He nHTaiOTcn, a hx rnnocTOM ynacTByeT 
b npouecce KonyjiHUHH. 3to o6ycAOBAHBaeT pe3Kne otahhhh Me>KAy npeHMarn- 
HajibHbiMH 4>a3aMH h caMuaMH HMeHHO b (})opMe, a He b pa3Mepax rHaTOCOMbi 
h pa3JiHHHH Me>KAy nojiaMH Ha B3pocjiOH 4>a3e h no (})opMe, h no pa3Mepy. 

ME>KBHAOBAfl H3MEHHHBOCTb <!>OPMbI THATOCOMbl 

CpaBHHBaTb H3MeHHHBOCTb (j)OpMbI rHaTOCOMbi AAH BCeX H3yneHHbIX BHAOB 
b uejiOM (KaK, BnponeM, h aah AioOoro OTAeAbHoro BHAa) KpanHe 3aTpyAHH- 
TejibHO, Aa h 6eccMbicjieHHO, nocKOJibKy, KaK y>Ke 6bijio noKa3aHO Bbiine, 
CTpoeHne maTocoMbi cnAbHO OTjinnaeTCH y pa3Hbix 4>a3 h nojiOB. IloaTOMy 
npn cpaBHeHHH Bbi6paHHbix bhaob Mbi npoBOAHJin noc|)a3HbiH aHaAH3 (})opMbi 
maTocoMbi. Ha pnc. 5, a — d noKa3aHa AHcnepcnn KOopAHHaT ToqeK, onncbiBaio- 
mnx (J)opMy maTocoMbi, OTAejibHO aah ahhhhok, hhmiJ), caMOK h caMUOB 4 bhaob. 
BpocaeTcn b rAa3a KpaftHe He3HanHTeAbHan AHcnepcnn Ha npeHMarHHaAbHbix 
4>a3ax, npnneM Ha ahhhhohhoh (})a3e (})opMa maTocoMbi 6ojiee pa3Hoo6pa3Ha, 
neM Ha HHM(j)aAbHOH. Bojibme Bcero y ahhhhok (pnc. 5, a) H3yqeHHbix bhaob 
OTAHnaeTcn noAO>KeHHe HH>KHero 3aAHero yrAa ocHOBaHHH maTocoMbi 
(TOHKa 15), (fiopMa aypnnyA (Tonna 4), nponopunn HAeHHKa I najibn h BbiTHHy- 
TOCTb rnnocTOMa (TOHKa 11), hto cooTBeTCTByeT AHamocTHnecKHM npH3HaKaM 
ahhhhok AaHHbix bhaob (OnAHnnoBa, 1977). Ha HHMcJ)aAbHOH 4>a3e (pnc. 5, b ) 
AHcnepCHH KOopAHHaT ToneK TaK>Ke oneHb MaAa. ^Hcnepcnn KOopAHHaT ToneK 
y caMOK (pnc. 5, c) H3yneHHbix bhaob 6AH3Ka k TaKOBOH y ahhhhok h hhmi}), 
60AbHie TOAbKO 3AAHnCOHAt>I B TOHKaX 10—12, HTO 06T>HCHHeTCH CyLUeCTBeHHblMH 
pa3AHHHHMH b cj)opMe rnnocTOMa. Tan, y caMOK /. ricinus h /. persulcatus rnno- 
ctom 6oAee BbrnmyT no cpaBHeHHio c AByMH ApyrHMH BHAaMH, y caMOK /. persul¬ 
catus h /. laguri 6oAee aahhhbh nepeAHHH nacTb ocHOBaHHH maTocoMbi, 
OTAHHaeTCH y caMOK H ypOBeHb nOAO>KeHHH TOHKH MaKCHMaAbHOH HIHpHHbl 
rnnocTOMa. 

Pa3HHua b CTeneHH pa3BHTHH rnnocTOMa, KaK h CTeneHb pa3BHTHH Been 
maTocoMbi (no pa3MepaM h no (})opMe, pnc. 1), y /. persulcatus h /. ricinus , 
c oahoh CTopoHbi, h /. laguri h /. redikorzevi, c Apyron — o6ycAOBAeHa pa3AH- 
hhhmh TnnoB napa3HTH3Ma. IlporpeccHBHoe pa3BHTne opraHOB rHaTOCOMbi, 
CTpoeHne KOTopbix npncnoco6AeHO k 3aKpenAeHHio b KO>Ke xo3HHHa h MHoro- 
AHeBHOMy nnTaHHio Ha HeM, y /. ricinus h /. persulcatus no3BOAneT caMKaM 
3THX BHAOB nHTaTbCH Ha KpynHbIX MAeKOnHTaiOHiHX (b TOM HHCAe Ha CeAbCKO- 
X03HHCTBeHHbIX >KHBOTHbIx) H nOrAOLUaTb OrpOMHbie nopUHH KpOBH, HTO COOT- 
BeTCTBeHHO 3HaHHTeAbHO yBCAHHHBaeT HHUenpOAyKUHIO. CaMKH /. laguri H 
/. redikorzevi napa3HTHpyiOT b ochobhom Ha mcakhx MAeKonHTaiomHx h norAO- 
UJ,aiOT 3HaHHTeAbHO MeHbLUHe nopUHH KpOBH. 

06pamaiOT Ha ce6n BHHMaHHe pa3Mepbi 3aahhcohaob y ahhhhok, hhmcJ) h 
caMOK (pnc. 5): ohh MHoro MeHbine h He BbiTHHyTbi, KaK npn aHaAH3e BHyTpHBH- 
AOBOH OHTOreHeTHHeCKOH H3MeHHHBOCTH (pHC. 2). TaKaH pa3HHU,a, BHAHMO, 
CBHAeTeAbCTByeT o tom, hto b OHToreHe3e Ka>KAoro BHAa HAeT HanpaBAeHHoe 
H3MeHeHHe ({)OpMbI rHaTOCOMbi, TOrAa KaK Me>KAy BHAaMH H3MeHeHHH He KaHaAH- 
30BaHbi, THn CTpoeHHH rHaTOCOMbi y bhaob ASHHoro noApoAa Ha cooTBeTCTByio- 
iuhx 4>a3ax oneHb 6ah30k, h hsl6ji ioahiotch AHHib He3HanHTeAbHbie Bapnaunn 
cJ)opMbi. BbiTHHyTOCTb 3AAHncoHAOB BOKpyr ToneK 11 h 12 (pnc. 5) noATBep>KAaeT 
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Phc. 6. Pacnpe^ejieHHe bh^ob b npocTpaHCTBe OTHOCHTejibHbix TpaHC(|)opMauHH (RW1 h RW2). 

1 — 4 — Ixodes laguri ; 5 — 8 — I. persulcatus ; 9 — 12 — I. redikorzevi', 13 — 16 — I. ricinus. 

0603HaMeHHH T3KHe >Ke, KaK Ha pwc. 4. 

Fig. 6. Distribution of ontogenetic phases and sexes in the hyperspace of the first and second 
relative warps (RW1, RW2) in all species. 

nporpeccHBHoe pa3BHTHe rnnocTOMa y caMOK b pwxy I. laguri , I. redikorzevi — 
/. ricinus , I. persulcatus. Y caMUOB uncnepcHH KoopuHHaT ToqeK, onHCbiBaiomHX 
c()opMy rHaTocoMbi, MHoro Bbiiue, qeM y jihmhhok, hhmc}) h caMOK (pwc. 5), hto 
cooTBeTCTByeT 6 ojiee pa3Hoo6pa3HOMy CTpoeHHio 3Toro opraHa y B3pocjibix 
caMUOB (pwc. 1). Tanoe OTJiHqne, bhuhmo, mo>kho 06 'bHCHHTb TeM, qTO y jiwqHHOK, 
hhmcJ) h caMOK Ixodes (s. str.), t. e. y napa 3 HTHqecKHX (})opM, Bbipa 6 oTajicn 
euHHbin jxj\n uaHHoro noupoua THn CTpoeHHH rHaiocoMbi, xapaKTepH3yioiuHHCH 
Ha 6 opoM npHcnoco 6 jieHHH k ({)HKcauHH Ha Tejie xo3HHHa h MHorouHeBHOMy 
riHTaHHio (FIoMepaHueB, 1948; OHJiwnnoBa, 1977), Torua KaK HenHTaioiuHecH 
caMUbi He nouBepraiOTCH oT 6 opy no sthm ({jyHKUHHM h cooTBeTCTBeHHO HMeiOT 
6 ojiee pa3HOo6pa3Hoe CTpoeHne rHaiocoMbi. 

PaccMOTpHM nojio>KeHHe pa3JinqHbix nojioB03pacTHbix Mop^ojiornqecKHX 
(J)OpM H3yqeHHbIX BHUOB B npocTpaHCTBe nepBOH H BTOpOH OTHOCHTeJIbHblX 
TpaHC(})opMauHH (pwc. 6). XapaKTep pacnojio>KeHHH cf)a3 h nojiOB upyr othoch- 
TejibHO upyra y bhuob I. persulcatus h I. ricinus a6cojuoTHo ouHHaKOB: Mewuy 

JIHqHHKOH, HHM(J)OH H C3MKOH npOHCXO^HT CKOppejIHpOBaHHOe H3MeHCHHe C})OpMbI 
no o6eHM oTHocHTejibHbiM TpaHcc})opMauHHM, Torua KaK c})opMa rHaracoMbi 
caMUOB pe3KO MeHHeTCH B OCHOBHOM no nepBOH OTHOCHTeJlbHOH TpaHCC()OpMaUHH. 
y I. redikorzevi h I. laguri nojio>KeHHe c})a3 h nojiOB upyr OTHOCHTejibHO upyra 
HecKOJibKO HHoe, ouHaKO THn pacnpeuejieHHH ocTaeTcn tot >Ke: jihukhkh, HHMc})bi 
H CaMKH HaXOUHTCH 6JIH3KO Upyr K upyry B6JIH3H COOTBeTCTByiOIUHX (J)OpM upy- 
thx bhaob, Torua KaK caMUbi pacnojiaraioTCH oTuejibHo. FIocKOJibKy b uaHHOM 
cjiyqae Mbi aHajiH3HpyeM OTHOCHTejibHoe no;io>KeHHe rpynn jxjih KOHceHcycHbix 
KOHcf)HrypauHH Bcex bhaob, to B3anMHoe pacnojioweHne (J)a3 h nojiOB otjih- 


Phc. 5. DjiJiHncoHflbi, xapaKTepH3yiomHe flHcnepcmo Koop^HHaT tomck, npw cpaBHeHHH nojio- 
B03paCTHbIX MOp(j)O^OrHMeCKHX ())OpM BCeX BHilOB. 

a — jihhhhkh; b — HHMtJjbi; c — caM kh; d — caMUbi. 

Fig. 5. Ellipses showing dispersions of landmark coordinates among ontogenetic phases and 

sexes in all species. 
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qaeTCH ot aHajrorHMHoro pacnpeAeJieHnn, nojiyneHHoro min cooTBeTCTByiomHx 
bhaob b OTAeJibHOCTH (pHC. 4). B AaHHOM cjiynae (pHC. 6) HHTepeCHO, MTO 
y /. ricinus h /. persulcatus Me>KAy BceMH (J)a3aMH nponcxoAHT 6ojiee 3Hann- 
TejibHbie TpaHCcJ)opMauHH (j)opMbi rHaTOCOMbi, neM y I. redikorzevi h /. laguri. 
OieBHAHO, mto 3th oco6eHHOCTH mo>kho CBH3aTb c THnaMH napa3HTH3Ma COOT- 
BeTCTByiomHX bhaob. TaK, /. laguri — me3AOBO-HopHbin napa3HT, Bee napa3H- 
THMeCKHe 4>a3bl KOTOpOrO riHTaiOTCH Ha MeJIKHX MJieKOnHTaiOmHX (b ochobhom 
cycjiHKax) (OnjinnnoBa, 1977). TaKHM o6pa30M, THn CTpoeHnn maTOCOMbi, 
t. e. THn npHcnoco6jieHHH k 3aKpenjieHHio h nHTaHHio Ha xo3HHHe, y jihmhhok, 
hhmcJ) h caMOK 3TOTO BHAa o^HHaKOB. Y I. redikorzevi OTMenaiOTcn nepTbi Kan 
HopHoro, Tan h nacT6nmHoro thhob napa3HTH3Ma, OAHaKO no Mop(j)OJiornne- 
CKOMy o6jiHKy stot bha — 6ojiee napa3HT nacT6niuHoro mna (OnjinnnoBa, 
1977), xoth xo3neBaMH Bcex (J)a3 npeHMymecTBeHHO hbjihiotch MejiKne MJieKO- 
nHTaiomHe. IlpoMe>KyTonHbiH THn napa3HTH3Ma onpeAeJinji n npoMe>KyTonHbin 
xapaKTep pacnpe/ieJieHHH nojiOB03pacTHbix (J)opM /. redikorzevi b npocTpaHCTBe 
OTHOCHTejibHbix TpaHc^opMaunn: THn pacnpeAeJieHHH 6jin>Ke k /. laguri , 
o^HaKO Me>KAy npeHMarnHajibHbiMH (J)a3aMH h caMKon nponcxoAHT 6ojiee cyme- 
CTBeHHbie TpaHC^OpMaUHH (J)OpMbI maTOCOMbl (pnc. 6). JIhMHHKH H HHM(J)bI 
/. persulcatus h I. ricinus napa3HTnpyiOT b ochobhom Ha mcjikhx MJieKonnTaio- 
mnx h nTHuax, Torua Kan caMKH sthx bhaob nnTaiOTCH maBHbiM o6pa30M 
Ha KpynHbix MJieKonHTaioLunx, mto onpeAejineT pa3Hbin xapaKTep aAanTaunn 
(IloMepaHueB, 1937) h cooTBeTCTBeHHO 3HannTejibHbie TpaHc^opMaunn (j)opMbi 
maTOCOMbi (pnc. 6). Ilpn nepexoue k HopHOMy o6pa3y >kh3hh rnnocTOM 
caMuoB noABepraeTcn peuynunn (/. laguri , I. redikorzevi). Y Tex bhaob, 
y KOTopbix BOopy>KeHHe rnnocTOMa caMuoB 6biJio yTpaneHO HenojiHOCTbio 
(/. persulcatus , /. ricinus ), npn nepexoAe k napa3HTHpoBaHHio Ha KpynHbix 
>KHBOTHbIX BHOBb pa3BHBaeTCH BOOpy>KeHHe. O BTOpHHHOM pa3BHTHH BOOpy- 
>KeHHH rnnocTOMa CBHACTejibCTByiOT HenpaBHjibHO pa3pocuinecH 3y6ubi Ha rnno- 
CTOMe caMua I. persulcatus (IloMepaHueB, 1937). 3to h onpeAejin.no nonapHoe 
pacnoAO>KeHHe caMUOB b npocTpaHCTBe OTHOCHTejibHbix TpaHc^opMaunn 
(pnc. 6). 

3AKJUOHEHHE 

CpaBHeHne H3MeHnnB0CTH (J)opMbi maTOCOMbi y nxcoAOBbix KJiemen B03- 
mo>kho AByMH nyTHMn: no BepTHKajin (ot cj)a3bi k (})a3e b OHToreHe3e) n no ro- 
pn30HTaAn (Me>KAy cooTBeTCTByiomnMn (J)a3aMn pa3Hbix bhaob). KpoMe toto, 
Heo6xoAHMO ynnTbiBaTb TaK>Ke Tpemn acneKT — npno Bbipa>KeHHbin nojiOBon 
AHMopcj)n3M Ha B3pocAon (j)a3e. Ka>KAbin bha cymecTByeT KaK 6bi b neTbipex 
nnocTacnx (He cnnTan nnua), Ka>KAan H3 KOTopbix HMeeT cboio cneuH(j)nnecKyio 
(J)opMy (b nacTHOCTn, maTOCOMbi). Pa3Hbie cnoco6bi aHajiH3a sthx AHCKpeTHbix 
coctohhhh BHAa HMeiOT cboh oco6bie pe3yjibTaTbi. Tax, BepTHKajibHbin nyTb 
aHajiH3a noKa3aji, hto, HecMOTpn Ha otjihmhh (J)a3 OHToreHe3a, H3MeHeHne (J)opMbi 
maTOCOMbi ot jihmhhkh k caMKe nponcxoAHT b cahhom HanpaBJieHnn n 3th 
TpaHc^opMaunn cfiopMbi KpanHe He3HannTejibHbi. HecMOTpn Ha AHCKpeTHOCTb 
pa3MepoB Ka>KAon (j)a3bi OHToreHe3a, K03(J}(J)nuneHTbi pocTa (yrjibi HaKJiOHa 
aAAOMeTpnnecKnx KpnBbix) opraHOB maTOCOMbi y bhaob Ixodes (s. str.) npaK- 
TnnecKH paBHbi Me>KAy JinnnHonHon n HHM(j)ajibHOH (j)a3aMH n Me>KAy hhmcJdoh 
n caMKon (Bojiuht, 1994). T. e. JinnnHKa, HHMcj)a n caMKa — KaK 6bi tomkh 
Ha nyHKTnpHon npnMon npeo6pa30BaHnn (J)opMbi n pa3MepoB opraHOB maTO- 
coMbi. JIhhhh, BeAyman k caMuaM, OTKAOHneTcn b CTopoHy ot HHM(J)aAbHon 
(J)a 3 bi, mto xapaKTepHO KaK jxjih (J)opMbi, TaK n jxjih pa3Mepa rHaTOCOMbi (Bojiuht, 
1994). 

ropn30HTajibHbin nyTb aHaAH3a noKa3aji, mto H3MeHnnB0CTb (J)opMbi THaTO- 
coMbi y AnnnHOK, HHM(j) n caMOK 3T0T0 noApoAa oneHb HeBeAHKa, MTO o6t>hchh- 
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eTCH o6mHM CXOACTBOM SKOJIOrHqeCKHX nOTpe6HOCTeH H aAariTHBHOCTbK) npH- 
3H8KOB, Bbi6paHHbix jinn aHajiH3a (IloMepaHueB, 1937). KpoMe Toro, noxasaHO, 
MTO (j)OpMa THaTOCOMbl y HHM(j) H3yqeHHbIX BHAOB OTJlHMaeTCH MeHbme, qeM 
y J 1 HMHHOK. 3T0T BbIBOA, Ha Hail! B3TJ1HA, HHTepeceH TeM, MTO nO < H 06 HOe 3aKJlK)- 
qeHHe TpyAHO CAejiaTb Ha ocHOBaHHH BH3yajibHbix Ha6jiiOAeHHH, jorjxa Kax 
Hcnojib30BaHHe mctoaob reoMeTpHqecKOH Mopc})OMeTpHH no3BOJiHeT KOjiHqe- 
CTBeHHO OUeHHBaTb CXOACTBeHHbie OTHOmeHHH MOKAy (j)OpMOH pa3J!HqHbIX 
CTpyKTyp. MacTHbie oco6eHHOCTH napa3HTH3Ma onpeAejiniOT pa3JiHqHH b CTeneHH 
TpaHC(j)OpMaUHH (j)OpMbI rHaTOCOMbi no >KeHCKOH J1HHHH MOKAy pa3HbIMH 
BH^aMH. IlpHqeM nojiyqeHHbie AaHHbie noATBep>KAaK)T 6ojibmee cxoactbo 
Mopcj)OJiorHqecKoro o6jiHKa cooTBeTCTByiomHx (j)a3 I. ricinus h I. persulcatus , 
c oahoh CTopoHbi, h I. redikorzevi h I. laguri — c Apyroft, 3a HCKJiioqcHHCM 
caMOK I. redikorzevi , KOTopbie hmciot npoMe>KyToqHbiH THn CTpoeHHH rHaTOCOMbi. 
TaKoe nonapHoe cxoactbo bhaob o6t>hchhctch cxopee He 6ojiee 6jih3khm 
Poactbom cooTBeTCTByiOHj.Hx bhaob, a cxoactbom THnoB napa3HTH3Ma. BoJlbUian 
H3MeHqHBOCTb (j)OpMbI rHaTOCOMbi CaMUOB T3K>K6 CBH3aHa C HX 6HOJIOrHqeCKHMH 
0 C 06 eHH 0 CTHMH. 

TaKHM o6pa30M, (j)opMa rHaTOCOMbi npeACTaBJineT co6oh cahhmh Mopcj)OTHn 
y Bcex napa3HTHqecKHx (|)opM noApoAa Ixodes (s. str.), nporpeccHBHO pa3BH- 
BaiOLAHHCH OT JIHHHHKH K CaMKe B OHTOreHe3e Ka>KAOrO BHAa. THn CTpoeHHH 
rHaTOCOMbi caMuoB yKAOHneTcn b CTopoHy h 6ojiee BapHa6ejieH. 


CnncoK jiHTepaTypbi 

Bojiuht O. B. OTHOCHTejibHoe H3MeHeHHe BejiHqHHbi opraHOB TBepAoro cKejieia b 0HT0reHe3e 
HeKOTopbix bhaob hkcoaobwx KJiemeH // Ilapa3HTOJiorHH. 1991a. T. 25, Bbin. 2. C. 138—146. 

Bojiuht O. B. KoppejiHUHOHHan H3MeHMHB0CTb Mopcj)OMeTpHqecKHx npH3H3KOB y qeTbipex bhaob 
HKcoAOBbix KJiemen // napa3HTOJiorHH. 19916. T. 25, Bbin. 5. C. 388—395. 

Bojiuht O. B. OHToreHeTHqecKan H3MeHMHBOCTb Mop(J)OMeTpHqecKHx npH3HaKOB ueyx bhaob 
poua Rhipicephalus//riapa3HTOJiorHH. 1992a. T. 26, Bbin. 1. C. 3—41. 

Bojiuht OB. OHToreHeTHqecKan ajiJiOMeTpHH UByx bhaob poAa Rhipicephalus // Ilapa3HTO- 
jiorHH. 19926. T. 26, Bbin. 4. C. 296—304. 

Bojiuht O. B. Othochtcji bHbiH pocT opraHOB TBepuoro CKeJieTa y hkcoaobmx KJiemeH// 
napa3HTOJiorHH. 1994. T. 28, Bbin. 1. C. 23—35. 

OuyjiOBa H. M. Pa3Mepbi Tejia Tae>KHoro KJiema b pa3Hbix qacTHx apeajia (Ixodidae) // Elapa- 
3HTOJiorHH. 1980. T. 14, Bbin. 5. C. 386—391. 

Ouyji o b a H. M., 3eJieHU0Ba O. M., M n t ji e b B. A- OeHOTHnnqecKaH H3MeHqHBOCTb 
Tae>KHoro KJieiua Ixodes persulcatus (Ixodidae) // 1-u Bcec. koh(J). no reHeTHKe HaceKOMbix 
(Te3. aokji.). M., 1991. C. 83. 

riaBJiHHOB H. A., Bojiuht O. B., Poccojihmo O. A. AHajiH3 H3MeHqHBOCTH c})opMbi 
MeTOUaMH «reOMeTpHqeCKOH MOp(J)OMeTpHH»: UCMOHCTpaUHH HeKOTopbix B03M0>KH0CTeH 
Ha npHMepe maTOCOMbi KJiemeH (Acari: Ixodes) h KopeHHoro 3y6a nojieBOK (Mammalia: 
Alticola) //^ypHaji o6meii 6nojiorHH. 1994. T. 55, No 1. C. 00 — 000. 

[IoMepaHueB B. H. O napa3HTHqecKHx auanTaunux y Ixodoidea (Acarina) //H 3 BecTHH 
AH CCCP. 1937. N? 4. C. 1423—1436. 

rioMepaHueB B. H. K nocTpoeHHio cncTeMbi Ixodoidea//napa3HTOJi. c6. JI. 1948. T. 9. 
C. 13—38. 

OHJinnnoBa H. A. HncoAOBbie KJiemn noAceM. Ixodinae. JI., 1977. 396 c. (OayHa CCCP. 
riayKOo6pa3Hbie; T. 4. Bbin. 4). 

OnjiunnoBa H. A., ApyroBa E. B. HHAHBHAyajibHau H3MeHqHBOCTb. Teorpa(})HqecKaH 
H3MeHqHBOCTb//Tae>KHbiH KJieiu. JI.: Hayna, 1985. C. 173 — 184. 

Bookstein F. L. Principal warps: thin-plate splines and the decomposition of deforma¬ 
tions//Trans. Pattern Anal. Mach. Intel. 1989. N 11. P. 567—585. 

Bookstein F. L. Higher order features of shape//Eds Rohlf F. J., Bookstein F. L. Proc. 
Michigan Morphometric Workshop. Ann Arbor (Michigan): Mus. Zool. 1990. P. 237—250. 

Bookstein F. L. Morphometric tools for landmark data: geometry and biology. Cam¬ 
bridge: Cambridge Univ. Press, 1991. 237 p. 

Bookstein F. L., Sampson P. D. Statistical models for geometric components of shape 
change//Proc. Sect. Statist. Graphics. Alexandria (Virginia): Amer. Statist. Assoc., 
1987. P. 18—30. 

Rohlf F. J. TPSLINE — thin-plate spline. N. Y.: State Univ. at Stony Brook, 1991 (computer 
program). 


331 



Rohlf F. J. TPSRW — thin-plate spline relative warps analysis. N. Y.: State Univ. at Stony 
Brook, 1993 (computer program). 

Rohlf F. J., M a r c u s L. A revolution in morphometries. N. Y., 1994. 

Rohlf F. J., S 1 i c e D. GRF — generalized fit methods. N. Y.: State Univ. at Stony Brook, 
1991 (computer program). 

Mry, 3ooMy3eH, MocKBa, 103009 FIocTynHjia 20.10.1993 


ONTOGENETIC AND INTER-SPECIES TRANSFORMATIONS OF GNATHOSOMA SHAPE 
IN FOUR SPECIES OF IXODID TICKS (IXODOIDEA: IXODIDAE) 

O. V. Voltzit, I. Ja. Pavlinov 
Key words : Ixodidae, morphology, ontogenetic transformation. 

SUMMARY 

Transformations of shape of the ghathosoma was studied for all ontogenetic phases 
in 4 tick species of Ixodes s. str. by means of new methods of «geometrical morphometrics». 
The gnathosoma shape is shown to be nearly constant among larvae, nymphae and mature fe¬ 
males, but its size varies quite considerably between nymphae and females. Contrary to this, 
transition from nymphae to mature males involves drastic transformations of the shape, while 
size of the gnathosoma remains unchangeable. Gnathosoma shape transformations among 
larvae and females can be considered as a progression of the same morphological type realized 
already at larval level. Gnathosoma size enlargement in this progression is associated with 
greater ability to consume huge amount of the host blood. Ontogenetic variation of the gnatho¬ 
soma shape is most canalized in /. persulcatus. 

Shape of gnathosoma is quite similar in all species under consideration, so its transforma¬ 
tions among species are minute and not canalized. The data reported herewith confirm more 
similarity between /. ricinus and I. persulcatus , from one side, and between I. laguri and 
I. redikorzevi, from another side, save that females of the latter species is placed in intermediate 
position between these two groups. Such a similarity pattern in gnathosoma shape is most probably 
explained not by genealogical relationships of the species, but by similarity of parasitism types. 
Certain differences between species by amplitude of gnathosoma shape transformations also 
correspond to their ecological peculiarities. 
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